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Description

[0001] The invention refers to a detection / cleaning
device for reticles employed in the production of elec-
tronic components, this device being provided with a de-
tection unit for inspecting reticles for possible contami-
nation as well as with a cleaning unit for the elimination
of contaminants from the recticles.

[0002] Used in the production of electronic compo-
nents, such as, for example, chips or memory modules,
are exposure masks (also called photomasks or reticles),
by means of which specific structures can be produced
on component substrates by photochemical, processes.
Because these structures have conductor tracks in the
micrometer or even nanometer range and even the small-
est contamination of the substrate and / or of the photo-
mask leads torejects, that s, products that do not comply
with the quality requirements, the highest degree of
cleanness is required. Therefore, the production of such
components takes place under clean-room or ultra-
clean-room conditions. In order to protect the photo-
masks from mechanical damage and from contamina-
tion, they are stored and handled in cassettes or in air-
tight, sealed magazines.

[0003] Larger particles can readily be detected and
eliminated. Problematic are smaller particles, such as,
for example, those with dimensions of 10 um to 20 pm,
which, until now, could only be eliminated at very great
expense. Developed for this were cleaning processes in
which the article used in semiconductor production or the
corresponding components or their starting products
were washed with a fluid. On the one hand, these clean-
ing processes necessitate a relatively great expense in
terms of construction of the requisite apparatus or equip-
ment. Included here is also the fact that the reticles have
to be placed in and taken out of such a, usually separate,
piece of equipment. On the other hand, the washing fluids
used have to be reprocessed or replaced by fresh fluids.
[0004] Therefore, cleaning processes have already
been developed in which cleaning is performed by means
of a gaseous medium. An example of this is the reticle
cleaning device shownin U.S. Patent 6,055,742, in which
a gas feeding device in the upper region of the cleaning
chamber as well as a door device and a transport device
for feeding in the reticle are provided. Because such a
device allows only one side of the reticle to be cleaned -
because, owing to the design, the reticle is fixed in place
in the cleaning chamber-there results the drawback of a
large footprint when a second cleaning device for the
second side is to be provided.

[0005] The patentWO 02/01292 A1, which comesfrom
the same Applicant, and which is considered as closest
prior art for the present invention, therefore shows a de-
tection device for the inspection of reticles, this device
being integrated in a stocking device. A cleaning device
that is spatially separate from this has a cleaning cham-
ber, in which both sides of a reticle can be cleaned at the
same time by means of anionized gas. In order to transfer

10

15

20

25

30

35

40

45

50

55

a reticle from the cleaning chamber to the detection de-
vice, the reticle has to pass through three different feed-
ing devices and, in so doing, be conveyed in each case
from one feeding device to the next feeding device.
[0006] In Patent Abstracts of Japan, European Patent
Office, in regard to JP A 03 [1991] 155,550 is a cleaning
device is described, which is employed when contami-
nation of a photomask is detected by a detection device.
To this end, the photomasks are positioned by an X-Y
carriage with the contamination under a nozzle. Through
the nozzle, nitrogen gas is directed only locally at the
contamination in order to remove it. Subsequently, de-
tection is performed again in order to determine whether
the contamination could indeed actually be eliminated.
However, the fact that the elimination of several particles
demands much time can be regarded as a drawback of
this device. Moreover, the danger is great here that the
particle will settle back onto another site of the photo-
mask. Finally, at least two axes of movement are required
for the cleaning device alone.

[0007] Essentially the same drawbacks also apply to
JP A 04 [1992] 151,153. Described here is a device and
a corresponding process in which, in a scanning mode
of operation, a compressed gas is conducted onto one
surface of a semiconductor product to be checked in or-
der to distinguish in functional terms between defects in
the semiconductor product and contaminating particles
on the latter.

[0008] Finally, JP A06[1994] 168,864 also shows sim-
ply a cleaning device in which at least two axes of move-
ment are required just for feeding a reticle into a cleaning
chamber. In the cleaning chamber, nitrogen is blown onto
one surface of a reticle by means of a gas shower, where-
by dust is eliminated from the surface and, at the same
time, the charge buildup is removed from the surface by
the nitrogen gas.

[0009] Knownfrom U.S.PatentA4,715,392is a wash-
ing and cleaning device for semiconductor products. In
it, foreign particles are washed with a cleaning fluid from
the surface of a reticle. Afterwards, the semiconductor
product is passed to an inspection device for foreign par-
ticles and then, if need be, conveyed back into the one
washing and cleaning device. For these operations, at
least four different feeding devices are provided.

[0010] Here is where the invention comes in, it being
based on the object of providing measures with which
rejects, formed on account of contaminants, can be re-
duced with as little expense as possible in the production
of semiconductor components. Preferably, as little floor
space as possible is required and it is possible to carry
out the cleaning efficiently.

[0011] The objectis attained according to the invention
by means of a detection /cleaning device for reticles em-
ployed in the production of electronic components, this
device having a cleaning unit, in which a cleaning cham-
ber is constructed, wherein at least one gas feed for in-
troducing a pressurized-fluid cleaning medium opens in-
to the cleaning chamber and at least one suction means,
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by means of which the gas can be discharged from the
cleaning chamber, leads from the cleaning chamber. The
cleaning chamber has at least one first opening for intro-
ducing and removing areticle. Furthermore, the detection
/ cleaning device is provided with a detection unit for de-
tecting contaminants on articles used in semiconductor
production, wherein, to this end, the detection unit has a
detection means, to which a reticle can be introduced
from one feed side of the detection unit, wherein the first
opening of the cleaning chamber and the feed side lie
opposite each other. A feeding device of the detection
/cleaning device is provided solely for exchanging a ret-
icle between the cleaning unit and the detection unit. The
invention is defined by the claims.

[0012] Accordingly, the invention is based on the con-
cept of arranging the cleaning unit and the detection unit
as close to each other in space as possible. In reticle
manipulating equipment of the prior art, these structural
components are always separated from each other.
Therefore, for transporting a reticle from one of the two
structural components to the other in each case, several
feeding devices and / or feeding devices with several
axes of movement have, as a rule, been required as well.
[0013] According tothe invention, the cleaning and de-
tection of dirt particles is regarded as a combined ma-
nipulating operation. If dirt particles are detected, then a
cleaning of the reticle in the cleaning unit should also
take place immediately. Preferably, detection is then
once again carried out for remaining dirt particles and it
is determined whether the preceding cleaning operation
has been successful. Because the respective reticle ac-
cordingly has to be switched between the detection unit
and the cleaning unit one time and often several times,
these structural components should stand as close to
each other as possible.

[0014] Through very shorttransportpaths, itis possible
to avoid time losses in the, in itself, unproductive manip-
ulating between the two structural components. In addi-
tion, the compact construction dictated by this saves
cost-intensive floor space. Finally, the arrangement of
the two structural components in immediate proximity to
each other offers, as a further advantage, also the pos-
sibility of using a feeding device that is simple in design.
[0015] The shorterthe stretch required for transfer, the
more likely a preferred feeding device can be utilized,
this device having only one axis of movement.

[0016] In a preferred embodiment, it can be provided
that the cleaning chamber is mounted on a housing or
rack of the detection unit. Although, in this way, the com-
ponents, namely, the detection unit and the cleaning unit,
are separated from each other and do not mutually impair
each other, there result nonetheless especially short ma-
nipulating paths.

[0017] If such a detection / cleaning device is integrat-
ed in a reticle manipulating device with further functional
units (such as, for example, a stocking device for the
reticles), then the detection / cleaning device can be
placed on a rack of the manipulating device through only
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a few points of attachment. A mounting and alignment of
each individual component can be avoided in this way.
Even the feeding device, with which the reticles are trans-
ferred from the detection unit to the cleaning unit and vice
versacan be placed on the cleaning unitand/ or detection
unit. Accordingly, the construction expense required for
its integration into the manipulating device can also be
avoided.

[0018] Further preferred embodiments of the invention
result from the dependent claims, the description, and
the figures.

[0019] The invention is illustrated on the basis of the
examples of embodiment shown schematically in the fig-
ures, which show the following:

Fig. 1 arepresentation in perspective of a reticle ma-
nipulating device;

Fig. 2 the reticle manipulating device of Fig. 1 in a
top view;

Fig. 3 atransport box of the prior artin a closed state;

Fig. 4 the transport box of Fig. 3 in opened state;

Fig. 5 a partial representation in perspective of an
input / output station;

Fig. 6 a representation in perspective of the manip-
ulating device of Fig. 1 in opened state;

Fig. 6a  a representation in perspective of an input /
output unit from behind;

Fig. 7 a closed transport box in the form of an SMIF
mono-pod;

Fig. 8 the transport box of Fig. 7 in opened state;

Fig. 9 a further transport box type with opened front
flap;

Fig. 10  arepresentationin perspective of a reticle ma-
nipulating device;

Fig. 11 a gripping part of the reticle manipulating de-
vice of Fig. 12 immediately prior to grasping a
reticle;

Fig. 12  a detail representation of the gripping part
along line XII from Fig. 11;

Fig. 13  the gripping part of Fig. 11 together with a ret-
icle;

Fig. 14  a representation in perspective of a locking
part of the manipulating device of Fig. 10;

Fig. 15 a representation in perspective in which the
gripping part is inserted into the locking part;

Fig. 16  a perspective view of the gripper from below;

Fig. 17  arepresentation in perspective of a detection
/ cleaning unit of the manipulating device from
Fig. 1;

Fig. 18  the cleaning part of the functional unit of Fig.
17 in a cross-sectional representation in per-
spective;

Fig. 19  apossible functional principle of the detection
part of the functional unit of Fig. 17;

Fig. 20  another manipulating device that belongs to
the same system;

Fig. 21 another manipulating device that belongs to

the same system;
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Fig. 22  another manipulating device that belongs to
the same system;
[0020] Shown in Fig. 1 and Fig. 2 is a reticle manipu-

lating device 1 which is provided as a so-called "stand
alone" device for integration into a production plant for
electronic components, such as, for example, memory
modules and processors. The manipulating device is pro-
vided with an essentially closed housing 2, which serves
to maintain clean-room conditions within the space en-
closed by the housing 2. For reasons of clarity in the
drawing, a cover part of the housing is not shown in Fig.
1 and Fig. 2. In order to produce clean-room conditions,
the manipulating device can be provided with a means
for producing clean-room conditions, which is previously
known in and of itself, and will not be described in more
detail in the following. Arranged on one outer side of the
housing is an input station 3, which is connected with a
control of the manipulating device 1, which is not shown
in more detail.

[0021] The housing 2 is attached to a rack 4 of the
manipulating device, which is formed essentially from
profiled tubes 5. The profiled tubes 5 offer diverse pos-
sibilities for the attachment either of additional profiled
tubes or else of components of the manipulating device,
in particular of functional units. To this end, the profiled
tubes 5 are provided with recesses, preferably at prede-
fined places in which screws or other fastening means
can be arranged. Obviously, instead of recesses, it is
also possible to provide other receiving means or fasten-
ing means arranged at predetermined sites.

[0022] This design contributesin a simple way in terms
of construction to a modular design, which allows an as-
sembly of different reticle manipulating devices by selec-
tion, in each case, of a partial set of functional units from
a pregiven set of functional units and the integration
thereof into a rack. In this way, rack 4 should also be
structured as a modular system, which is comprised es-
sentially of a limited number of different profiles 5 and
joining elements. In the following, several of the many
possible configurations of manipulating devices, each of
which belongs to the same system, will be described by
way of example.

[0023] The aspect of modularity also includes the fact
that it is possible simply to remove or to install individual
functional units in whole or in part from or into an already
existing reticle manipulating device 1. In order to install
and remove them, the functional units are merely to be
connected at their mechanical and electrical interfaces
with the respective reticle manipulating device or discon-
nected from it. This can take place, for example, for re-
pair, maintenance, or subsequentreplacementwith other
functional units.

[0024] Integrated into the front side of the housing 2
are several panels 6 of an input / output station 7. Each
of the panels 6 belongs to one input/ output unit 8, which,
in itself, is also modular. One edge of an opening 9 of
the respective panel 6 is provided with a contour that
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corresponds at least approximately to the outer contour
of each type of transport box provided for the transport
of reticles. The openings 9 are shaped in such a way that
the transport box provided for the respective input/ output
unit 8 can be introduced through the corresponding open-
ing 9. By way of example, a possible closed transport
box 10 is represented in Fig. 3 and a reticle 12 lying on
a bottom part 11 of an opened transport box 10 is repre-
sentedin Fig. 4. As Fig. 5 shows, the panels are provided,
in addition, with self-closing flaps 15. Accordingly, the
danger of the penetration of particles through the corre-
sponding opening 9 into the manipulating device exists
for only a short time during the introduction or removal
of a reticle.

[0025] Presentas components of additional input/out-
put units 8 of the input /output station 7 of Fig. 1 are two
drawers 16, 17 of different structural heights, which can
be pulled out. By means of each of these drawers 16,
17, it is possible to insert even larger transport boxes-
for example, those than can accommodate more than
one reticle- into the manipulating device 1. For reasons
of clarity in the drawing, the panels of these two input /
output units 8 are not shown in Fig. 1.

[0026] The manipulating device of Fig. 1 and Fig. 2
has, in addition, a manipulating device 18 in the form of
a bent-arm robot (see also Fig. 10) arranged within the
housing 2. The bent arm 19, which moves in a horizontal
plane, is arranged so that it can travel along a vertical Z-
axis, which is not shown in detail. Thus, the range of
travel of the robot is fine-tuned to the arrangement of the
individual components, in particular the functional units,
of the manipulating device 1 in such a way the robot can
receive the reticles 12 from any functional unit and trans-
fer them to another functional unit. The bent-arm robot
is provided with a gripper, which will be explained in more
detail in the following, by means of which reticles 12 are
received and held during their transport within the ma-
nipulating device.

[0027] In the example of embodiment represented in
Fig. 1, a detection / cleaning device 20, arranged under-
neath the input / output station, is provided as another
functional unit. This device is concealed in Fig. 1 by the
housing 2, but is visible in Fig. 6. Another possible ar-
rangement of a detection and cleaning device is shown
in WO 02/01292 A1 of the same Applicant.

[0028] Asis evident especially in the top view onto the
manipulating device according to Fig. 2, each functional
unit is spatially separated from the other functional units.
This, too, facilitates the exchangeability and the engage-
ment in the individual functional units.

[0029] Details of the construction of the input / output
station 7 shown in the example of embodiment can be
taken from the partial representation of Fig. 5 in combi-
nation with Fig. 6. In accordance therewith, the input /
output station 7 has a door 21, which can be swung out
and which forms a mounting frame 22. Spaced on the
mounting frame 22 on vertical strips 25 with a specific
basic grid size are recesses 29 to which the panels 6 of
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the input / output units 8 can be reversibly attached.
[0030] Theinput/outputunit8’, which, as represented
in Fig. 5, is inserted only partially into the frame, has a
panel 6, the opening of which, 9, has a contour that is
fine-tuned to a specific type of transport box. The input
/output unit is further provided with two side pieces 26
with essentially rectangular cross section, in which drive
units of the input / output unit are arranged, including,
among other things, an opening / closing mechanism for
the transport boxes. By way of the side pieces 26, each
of the input /output units is inserted into and reversibly
fixed in place in a compartment of the mounting frame
22, the shape of this compartment corresponding to the
size of the input / output unit. In regard to electrical con-
nections (electrical interface) for control and current sup-
ply, the input / output stations can be connected to the
manipulating device by the same plug connectors in each
case. To this end, each input/ output unit is provided with
a standardized, so-called VIPA module 264a, as is evident
in Fig. 6a. The VIPA modules 26a of the input / output
units always have the same plug connector 26b, with
which the respective input / output unit can be connected
in a simple way by only one (not shown) cable to the
central control of the manipulating device 1. The drawers
16, 17 are also inserted into the compartments of the
mounting frame 22 (Fig. 6). The drawers 16, 17 have in
addition, input/output mechanisms, which are not shown
in detail and which, in principle, are known from, for ex-
ample, furniture drawers.

[0031] The width and depth of the side pieces 26 each
time as well as their separation from each other are kept
constant for all input / output units with front openings 9
in the panel 6. Only their height can be varied for adjust-
ment of the panel height to different transport boxes. The
variation of the height is only undertaken, however, in
whole-number multiples of a basic grid size.

[0032] The width of the panels 6 is the same for all
panels. In regard to their height, the panels 6 can be
varied in whole-number multiples of a basic grid size B
of the panels. This building-block modular construction
also makes it possible for the input / output station 7 of
a manipulating device to be configured in different ways
and to be adjusted to the respective requirements in each
case. Moreover, it also makes it possible subsequently
to retrofit input / output units 8, 8 in a very simple way
foranew type of transport box, forexample, in the unused
plug-in compartments of the respective input/ output sta-
tion.

[0033] As in the first configuration example shown in
Fig. 1, a second configuration example, which is not
shown, also provides space for a maximum of twelve
input / output units 8, each of which has the minimum
structural height, corresponding to the basic grid size B.
Here, in contrast to Fig. 1, twelve input / output units 8
are actually provided. These twelve input / output units
8 can be adapted to only one type of transport box. Al-
ternatively, it can also be provided that input/ output units
be provided for at least two different types of transport
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boxes.

[0034] In a third configuration example for the input /
output station 7 of the same reticle manipulating device
1, which is likewise not illustrated, the three upper input
/ output units 8 can be identical in construction and thus
be provided, in turn, for the same type of transport box.
The same holds true for the next two input / output units
8 down, which are also provided only for one type of
transport box, albeit a different type of transport box than
that which can be received by the input / output units in
the manipulating device. The input / output units 8a pro-
vided for the so-called SMIF mono-pod transport boxes
are also accordingly identical in construction to one an-
other. Each of these input / output units has a structural
height that corresponds to twice the basic grid size B.
[0035] The next input / output unit 8b is provided for
so-called SMIF multi-pods and has a structural height
that corresponds to five times the basic grid size B. Be-
tween the two input / output units 8a and 8b is an empty
compartment, which is covered with a completely closed
panel 6’. The -height of the panel 6’ corresponds to the
basic grid size. In all configuration examples, the total
structural height of the input / output stations is the same
and corresponds to twelve basic grid sizes B. It can be
seen from these configuration examples that the input /
output units can be combined randomly with one another.
[0036] Regardless ofthe particular configuration, there
is arranged in each input /output station a photosensor,
which detects whether a transport box occupies a final
position within the respective input / output unit 8, 8a, 8b.
If this is the case, then, owing to a corresponding signal
of the sensor, a control of the manipulating device 1 trig-
gers a mechanism for automatic opening of the transport
box. Atthe same time or beforehand, moreover, the front
opening of the input / output station can be closed by
means of the respective front flap 15 (Fig. 5), which can
be coupled to a lever, which is not shown in detail.
[0037] Devices foropening reticle transport boxes are,
in themselves, known in the prior art, for example, by the
products Guardian Reticle Stocker, Colorado and Zaris
of the company Brooks-Pri Automation Inc., Chelmsford
(MA), USA, or its legal predecessors in title. In principle,
opening mechanisms of this kind can be used for input /
output units.

[0038] In the type of transport box 10 shown in Fig. 3
and Fig. 4, the opening process causes a catch between
the bottom part 11 and a cover 13 of the transport box
10 to be released, the latter are separated from each
other, and thus the reticle 12 arranged on the bottom part
11 is made accessible.

[0039] The input/ output unit provided with the drawer
16 shown in, among others, Fig. 1 and Fig. 6, is provided
for opening and closing of so-called SMIF mono-pod
transport boxes 10a within the manipulating device. The
bottom part 11a and the cover 13a of such a standardized
SMIF mono-pod transport box 10a are shown in Fig. 7
and Fig. 8. The drawer, which can travel longitudinally in
a horizontal direction, has a mechanism, which, in itself,
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is known, for opening this SMIF transport box, as is im-
plemented, for example, in the products SMIF Lean Ro-
bot SLR150 or Ergospeed of the above-mentioned
Brooks-Pri Automation, Inc. The opening mechanism of
the product SMIF-LPT2150 offered by the company
Asyst Technologies Inc., USA, is in principle just as suit-
able. The drawer 16 is provided with a plate 34 (Fig. 1)
that is arranged within a frame, and the SMIF box 10a is
arranged on this plate. After the drawer 16 has been
pushed into the input / output station and the bottom part
11 a of the SMIF transport box 10a is bolted to the plate
34, the plate 34, together with the bottom part 11 a and
a reticle situated therein (not shown in Fig. 8) is lowered.
The cover 13a, by contrast, remains in fixed position.
Accordingly, the respective reticle is accessible to the
gripper from the back side 35 of the drawer or of the input
/ output station, lying within the housing 2 (see also Fig.
6).

[0040] Inanothertype of transport box 10b, represent-
ed in Fig. 9, only one front flap 36 of the box is swung
out to open the box, this likewise making accessible the
reticle 12 thatis arranged in the box 10b. Aninput/ output
unit, which is adapted to the type of transport box, is
provided in the input /output station 7 in order to open
and close this transport box.

[0041] Regardless of the actual configuration of the
respective opening mechanism, a central control of the
manipulating device coordinates, in addition, the intro-
duction of the gripper, described in more detail below, by
which the reticle is grasped and conveyed to a functional
unit.

[0042] The universal reticle gripper represented in
more detail in Fig. 10 is arranged on a manipulating de-
vice 18, which is constructed as a three-link bent-arm
robot. All swiveling axes of the bent-arm robot run parallel
to one another. A gripping part 24 of the manipulating
device 18 is located on a free end of the bent arm 19,
while a locking part 23 is fixed onto a platform 27 of the
bentarm 19. The detailed representation of Fig. 11 shows
that the gripping part has two rods 28, which are identical
and are aligned parallel to each other, and are fixed rel-
ative to each other. Here the rods 28 are fixed in the
gripping part 24 perpendicular to a stopping face 28b of
the gripping part. In the example shown in Fig. 11, the
cross-sectional surfaces of the rods 28 are essentially
round, the cross-sectional surfaces each having a diam-
eter of approximately 4 mm. Obviously, other cross-sec-
tional shapes can also be used in principle.

[0043] The length Lg of the rods 28 is adapted to the
reticles, which are standard in size, in such a way that
their free length is shorter than the length of a side edge
(length LR) of the reticle in a direction parallel to the rods
28 (Fig. 11). The length Lg of the rods should have a
value that is less than the length Ly of the reticle, but
larger than half the length Lg. This makes the gripper
especially well suited for removing reticles from different
transport boxes.

[0044] In addition, upward pointing cams 28a are ar-
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ranged on each rod 28, each in the region of both the
front and back ends, and are provided as supports for
reticles (Fig. 11 and Fig. 12).

[0045] When a reticle is grasped, its position on the
gripping part 24 can be predetermined by its front-side
contact with the stopping face 28b. Upon contact of the
gripping part 24 with a reticle, the motor current increas-
es. By monitoring the motor current, itis possible to detect
such an increase by a control of the manipulating device
18 and, subsequently, the corresponding drive move-
ment can be stopped. Alternatively or also in addition to
this limitation of the movement of travel, a proximity sen-
sor, whichis notrepresented, can be provided, with which
it can be established whether a reticle is present in the
region of the stopping face 28b.

[0046] The locking part 23, shown in Fig. 10, of the
manipulating device 18 is arranged at the same height
relative to a vertical position of the gripping part 24. It has
a bifurcated receiving member 37, whose two side pieces
38, which are aligned parallel to each other, have a sep-
aration that is only insignificantly larger than the width of
a reticle. Arranged in each of the two side pieces 38 is a
rod 39, which can rotate around its own lengthwise axis
and which is provided, at its free end, with a swiveling
lever 40. Each of the swiveling levers 40 can be swiveled
into two final positions. In the open final position, the re-
spective swiveling lever 40 releases the region between
the two side pieces. In the locking final position, the two
swiveling levers 40 are swiveled toward each other and
thereby block the receiving member.

[0047] Arranged on the two side pieces 38 is a cross
brace 41, which limits an insertion length of reticles be-
tween the two side pieces 38. As can best be seen from
Fig. 16, a switch 42 is arranged in the region of the back
end of the cross brace 41 on each of the two side pieces.
When the switch 42 is actuated by the gripping part 24,
rods 39 are rotated around their lengthwise axis. In this
way, the rollers 45 (see Fig. 14) arranged in the side
pieces 38 are tilted several millimeters in the direction of
the respective opposite-lying side piece and the two
swiveling levers 40 are swiveled from their original open
final position (Fig. 14) to the locking final position (Fig.
15).

[0048] In order to grasp a reticle 12, the two rods 28
can travel below the glass plate of a reticle starting from
one front side, so that the rods grasp the foot 12a of the
reticle between them. This feed movement of the gripper
is indicated in Fig. 11. Once the gripping part 24 has
made contact with the front side of the reticle by the stop-
ping face 28b, the current consumption of the electric
motor of the bent-arm robot that produces the drive move-
ment increases. In the present example this is used as
a criterion for causing the control of the bent-arm robot
to stop the feed movement.

[0049] By means of a subsequent travel movement
along the Z-axis, the reticle 12 can then be lifted. The
reticle 12 thus lies with the bottom side of its glass plate
12b on the cams 28a of the two rods 28, as represented
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in Fig. 13. Accordingly, the gripping part 24 is inserted
into the locking part 23 of the gripper. The reticle 12 is
hereby inserted between the two side pieces 38 into the
receiving member by way of an essentially rectilinear
movement of travel of the gripping part 24. This move-
ment of travel can be achieved by coordinated swivel
movements of all three swivel links.

[0050] Once the gripping part 24 has arrived under the
cross brace in this way and has made contact with the
two switches, the rods 39 and the swiveling levers 40 are
swung into their locking final positions. Essentially at the
same time, the rollers 45 are pressed outward, that is,
pressed into the receiving member. The rollers 45 there-
by clamp notonly the reticle 12 betweenthem by its lateral
surfaces, but also center it in this way between the side
pieces 38. In this final position, the gripping part 24 is
thus situated with both rods in the receiving member 37.
The reticle 12 continues to lie on the rods 28 in this proc-
ess and is now ready for transport within the manipulating
device by means of the gripper.

[0051] In order to set the reticle 12 down again at a
specific site, the exact sequence is performed in reverse.
A movement of the gripping part 24 in the direction of the
swiveling lever 40 causes the switches 42 to be released.
This brings about a release of the clamping of the reticle
12 by the rollers 45. Because, in addition, the swiveling
levers 40 now free up the receiving member, the reticle
can be guided out of the locking part 23 by means of a
movement of the gripping part 24, which runs parallel to
the rods 39.

[0052] The functional unit called the detection / clean-
ing device 20 of the manipulating device 1 of Fig. 1 is
shownin detailin Figs. 17, 18, and 19. This one functional
unit is mounted below the input / output station 7 on the
rack 4. The detection / cleaning device 20 according to
the invention also has a cleaning chamber 46, which is
shown in Fig. 18, into which, in each case by means of
a feeding device 47, areticle 12 is introduced through an
opening 48, and is conducted through the cleaning cham-
ber 46 and can be taken out again through another open-
ing 49 at the other end of the cleaning chamber 46. In
the cleaning chamber 46, it is possible, in the region of
one back end of the cleaning chamber 46 in the feeding
direction 50, to blow pure air or pure nitrogen in the form
of one or more flows of air onto each side of the reticle
from one or several nozzles 51. The pure air that is con-
ducted over the reticle 12 entrains dirt particles situated
on thereticle. The pure air is discharged once again from
the cleaning chamber 46 through at least one suction
channel 52 arranged on each side of the reticle in the
vicinity of an insertion slot.

[0053] An ionization element, which is not shown in
detail, is arranged in the direction of flow between the
nozzles 51 and the respective suction channel 52. This
is used to break down or prevent electrostatic charges
by ionization of the air flow. Moreover, the structural lay-
out of the part of the device 20 provided for cleaning is
essentially identical to the device described in WO
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02/01292 A1.

[0054] A detection unit 55 is arranged directly behind
the cleaning chamber. As can be seenin Fig. 17 and Fig.
18, the cleaning chamber 46 can be fastened to the hous-
ing 56 of the detection unit 55. The latter has a housing
with an insert gap 57. The two openings 48, 49 and the
insert gap 57 lie at the same height and are thus flush
with each other. The detection unit 55 that is used in
connection with the example of embodiment is provided
with two light sources 58 and two photosensors 59, with
which the magnitude of a scattering of light 58a that is
passed essentially parallel over the upper side of areticle
can be measured. The measurement of this magnitude
makes it possible to draw conclusions as to the degree
of still remaining contamination or as to the size of the
dirt particles 60 that are situated on the bottom and top
side 61 of the reticle 12. The functional principle of a
detection unit of this kind is represented in Fig. 19 and
is described in detail in WO 02/01292 A1. The disclosed
content of WO 02/01292 may be used in regard to the
structural layout and the mode of operation of the clean-
ing chamber and detection device

[0055] According to Fig. 18, a loading position of the
feeding device is located directly in front of the opening
48 of the cleaning chamber. A carriage 62 of the feeding
device 47 that can be loaded here with a reticle is essen-
tially U-shaped. A reticle 12 can be inserted into the car-
riage 62 into an insertion opening 63 of the carriage by
way of a horizontal movement of the gripping part 24.
The carriage 62, fastened to a bearing arm 64, can be
driven so as to travel back and forth along the arrow 50.
The length of the travel movement extends from the load-
ing position shown in Fig. 18 directly in front of the clean-
ing chamber up to a detection position within the detec-
tion unit 55. In the latter position, the reticle 12 is entirely
arranged in the housing of the detection unit.

[0056] By a horizontal travel movement of the carriage
in the direction of the insert gap 57, it is possible to intro-
ducethereticle 12, afterits cleaning in the cleaning cham-
ber, into the detection unit 55 by way of a continuation
of the same travel device. To this end, it is not even nec-
essary to change the direction of the travel movement of
the carriage 62. It is also not necessary to perform an-
other manipulating step between the introduction of the
reticle into the cleaning chamber 46 and the detection
unit 55. Itis thus possible, with only one travel movement
and by only one clamping process, to introduce a reticle
both into the cleaning unit and into the detection unit.
[0057] A second reticle manipulating device 70 is
shown in Fig. 20, and this belongs to the same system
as the reticle manipulating device 1 from Fig. 1. The ex-
ample of Fig. 20 has, as the basic module, the complete
reticle manipulating device 1 of Fig. 1. However, the cor-
responding part of the wall of the housing 2 is removed
on two sides, and a first example of a "stocker module"
functional unit is put into place. The stocker module 71
has a rack extension 74, which is screwed onto prede-
termined sites of the rack part 4 of the basic module. The
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outer sides of the rack extension 74 also bear parts of
the housing 72, which is closed in the case of Fig. 20, in
order to create and maintain a clean-room atmosphere
within the manipulating device 70.

[0058] Arranged within the rack extension 74 are shelf
units 73 in the form of two concentric circles. Each of
these shelf units 73, which are mutually identical, has
several compartments, which are arranged vertically on
top of one another and are not shown in detail, in each
of which areticle can be intermediately stocked. Each of
the circles can be formed so that it can rotate independ-
ently of the other circle. In this way, the individual shelf
units can be brought into accessible positions, in which
the opposite-lying manipulating device 18 can place ret-
icles into each compartment and can remove them there-
from.

[0059] The stocker module also has three other shelf
units 73, which are arranged next to one another on an-
other adjacent side of the basic module. These shelf units
are also in the accessible region of the manipulating de-
vice 18.

[0060] Fig. 21 shows another configuration of a ma-
nipulating device 80 that belongs to the same system.
This one is also based on the basic module as presented
in Fig. 1 and Fig. 2. Here, too, a rack extension 81 is
introduced in a detachable manner on the rack part 4 of
the basic module through a mechanical interface in the
form of predetermined screw connections. In addition,
the stocker module is connected to the basic module and
in particular to the control of the manipulating device
through an electrical interface, which is not shown in de-
tail. In the stocker module of Fig. 21, a smaller number
of shelf units than in Fig. 20 are utilized, but these are in
principle the same ones. However, in the example of Fig.
21, the shelf units are arranged around one corner of the
basic module.

[0061] Fig. 22 also shows another example of a ma-
nipulating device 90. This one also is based on the same
basic module and has another variation of a stocker mod-
ule 91 in order to expand the function of the basic module.
Once again, the shelf units 73 already shown in Fig. 20
are arranged in a rack extension 92, which is fastened
via an interface to the rack part 4 of the same basic mod-
ule. In this example, the shelf units 73 are mounted along
a lengthwise side of the basic module in the region of the
manipulating device 18.

Claims

1. A detection / cleaning device (20) for reticles em-
ployed in the production of electronic components,
wherein the detection / cleaning device
has a cleaning unit, in which a cleaning chamber (46)
is constructed, at least one gas feed (51) for intro-
ducing a pressurized fluid cleaning medium opens
into the cleaning chamber, and at least one suction
means (52), by means of which the gas can be dis-
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charged from the cleaning chamber, leads from the
cleaning chamber, wherein the cleaning chamber
has at least one first opening (49) for introducing and
removing a reticle (12),

is further provided with a detection unit (55) for de-
tecting contaminants on articles used in semicon-
ductor production, wherein, to this end, the detection
unit has a detection means (58,59) into which a ret-
icle can be introduced from one feed side (57) of the
detection unit, and

is provided with a feeding device (47) for exchanging
a reticle between the cleaning unit and the detection
unit; characterised in that the first opening (49) of
the cleaning chamber and the feed side (57) lie op-
posite each other, and in that the feeding device
(47) is provided solely for exchanging a reticle be-
tween the cleaning and the detection unit.

2. The detection / cleaning device according to claim
1, in which the feeding device is provided with only
one axis (50) of movement.

3. The detection / cleaning device according to claim
2, in which the feeding device is provided with only
one axis (50) of linear travel

4. The detection / cleaning device according to claim
1, further characterized in that an opening (48,49)
is provided for the cleaning chamber on each of the
opposite-lying sides, wherein a reticle can be intro-
duced into the cleaning chamber through both open-
ings by input and output.

5. The detection / cleaning device according to claim
4, further characterized in that one (49) of the open-
ings (48,49) lies directly opposite an insert gap (57)
of the housing (56) of the detection unit for feeding
in a reticle.

6. The detection / cleaning device according to claim
1, further characterized in that the feeding device
(47) has amovable holding part (62) in which areticle
can be arranged in a clamp and the reticle can be
introduced into both the detection unit and the clean-
ing chamber in only this one clamp.

Patentanspriiche

1. Erkennungs-/Reinigungsvorrichtung (20) fur Reti-
kel, die bei der Herstellung von elektronischen Bau-
teilen verwendet werden, wobei die Erkennungs-/
Reinigungsvorrichtung
eine Reinigungseinheit aufweist, in der eine Reini-
gungskammer (46) gebaut ist, mindestens eine
Gaseinleitung (51) zum Einfuhren eines Druckflis-
sigkeits-Reinigungsmittels zu der Reinigungskam-
mer flihrt, und mindestens ein Saugmittel (52), durch
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welches das Gas aus der Reinigungskammer abge-
fuhrtwerden kann, von der Reinigungskammer fiihrt,
wobei die Reinigungskammer mindestens eine erste
Offnung (49) zum Einfiihren und zum Entfernen ei-
nes Retikels (12) aufweist,

des Weiteren mit einer Erkennungseinheit (55) ver-
sehen ist zum Erkennen von Schmutzstoffen auf Ar-
tikeln, die in der Halbleiterherstellung verwendet
werden, wobei die Erkennungseinheit zu diesem
Zweck ein Erkennungsmittel (58, 59) aufweist, in
welches ein Retikel von einer Zufiihrseite (57) der
Erkennungseinheit eingefiihrt werden kann, und
mit einer Zuflhrvorrichtung (47) versehen ist zum
Austausch eines Retikels zwischen der Reinigungs-
einheit und der Erkennungseinheit; dadurch ge-
kennzeichnet, dass die erste Offnung (49) der Rei-
nigungskammer und die Zufiihrseite (57) sich ge-
genuber liegen, und dass die Zufiihrvorrichtung (47)
nur fir den Austausch eines Retikels zwischen der
Reinigungseinheit und der Erkennungseinheit vor-
gesehen ist.

Erkennungs-/Reinigungsvorrichtung  nach  An-
spruch 1, wobei die Zuflihrvorrichtung mit nur einer
Bewegungsachse (50) versehen ist.

Erkennungs-/Reinigungsvorrichtung nach  An-
spruch 2, wobei die Zufthrvorrichtung mit nur einer
Achse (50) fir lineare Bewegung versehen ist.

Erkennungs-/Reinigungsvorrichtung  nach  An-
spruch 1, des Weiteren dadurch gekennzeichnet,
dass eine Offnung (48, 49) fir die Reinigungskam-
mer auf jeder der gegentberliegenden Seiten vor-
gesehenist, wobei ein Retikel in die Reinigungskam-
mer durch beide Offnungen durch Einlass und Aus-
lass eingeflihrt werden kann.

Erkennungs-/Reinigungsvorrichtung nach  An-
spruch 4, des weiteren dadurch gekennzeichnet,
dass eine (49) der Offnungen (48, 49) direkt gegen-
Uber einem Einfligespalt (57) des Gehauses (56) der
Erkennungseinheit zum Zufiihren eines Retikels
liegt.

Erkennungs-/Reinigungseinheit nach Anspruch 1,
des Weiteren dadurch gekennzeichnet, dass die
Zufthrvorrichtung (47) ein bewegliches Halteteil (62)
aufweist, in dem ein Retikel in einer Klemme ange-
ordnet werden kann, und das Retikel kann sowohl
in die Erkennungseinheit als auch in die Reinigungs-
kammer nur in dieser einen Klemme eingefihrt wer-
den.

Revendications

Dispositif de détection/nettoyage (20) de réticules
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utilisés dans la production de composants électro-
niques, dans lequel le dispositif de détection/net-
toyage

comprend une unité de nettoyage, dans laquelle est
construite une chambre de nettoyage (46), au moins
une alimentation de gaz (51) pour introduire un mi-
lieu nettoyant fluide sous pression qui débouche
dans la chambre de nettoyage, et au moins un
moyen d’aspiration (52) au moyen duquel le gaz peut
étre évacué de la chambre de nettoyage, qui s’étend
de lachambre de nettoyage, dans lequel la chambre
de nettoyage comprend au moins une premiére
ouverture (49) pour introduire et retirer un réticule
(12),

est pourvu en outre d’'une unité de détection (55)
pour détecter les contaminants sur les articles utili-
sés dans la production de semi-conducteurs, dans
lequel, a cette fin, 'unité de détection comprend un
moyen de détection (58, 59) dans lequel un réticule
peut étre introduit par un cété d’alimentation (57) de
I'unité de détection, et

est pourvu d’'un dispositif d’alimentation (47) pour
échanger un réticule entre l'unité de nettoyage et
I'unité de détection ; caractérisé en ce que la pre-
miére ouverture (49) de la chambre de nettoyage et
le coté d’alimentation (57) sont opposés 'un al'autre,
et en ce que le dispositif d’alimentation (47) est pré-
vu seulement pour échanger un réticule entre 'unité
de nettoyage et I'unité de détection.

Dispositif de détection/nettoyage selon la revendi-
cation 1, dans lequel le dispositif d’alimentation est
pourvu d’'un seul axe (50) de mouvement.

Dispositif de détection/nettoyage selon la revendi-
cation 2, dans lequel le dispositif d’alimentation est
pourvu d’'un seul axe (50) de déplacement linéaire.

Dispositif de détection/nettoyage selon la revendi-
cation 1, caractérisé en outre en ce qu’une ouver-
ture (48, 49) est prévue pour la chambre de nettoya-
ge sur chacun des cotés opposés, dans lequel un
réticule peut étre introduit dans la chambre de net-
toyage a travers les deux ouvertures par une entrée
et une sortie.

Dispositif de détection/nettoyage selon la revendi-
cation 4, caractérisé en outre en ce qu’une (49)
des ouvertures (48, 49) est directement opposée a
unespaced’insertion (57) dulogement (56) de 'unité
de détection pour permettre I'alimentation d’un réti-
cule.

Dispositif de détection/nettoyage selon la revendi-
cation 1, caractérisé en outre en ce que le dispo-
sitif d’alimentation (47) comprend une partie mobile
de support (62) dans laquelle un réticule peut étre
agenceé dans une bride de serrage et le réticule peut
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étre introduit dans l'unité de détection et dans la
chambre de nettoyage seulement dans cette bride
de serrage.
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